Neuronal expression of beta-amyloid precursor protein Alzheimer mutations causes intracellular accumulation of a C-terminal fragment containing both the amyloid beta and cytoplasmic domains.
Five different Alzheimer mutations of the beta-amyloid precursor protein (APP) were expressed in neurons via recombinant herpes simplex virus (HSV) vectors, and the levels of APP metabolites were quantified. The predominant intracellular accumulation product was a C-terminal fragment of APP that co-migrated with the protein product of an HSV recombinant expressing the C-terminal 100 amino acids (C100) of APP, which is known to cause neurodegeneration. Fractionation studies revealed that the C-terminal fragment generated by expression of the Alzheimer mutations, like C100, partitioned into membrane fractions and was particularly enriched in synaptosomes. The processing abnormality caused by expression of the Alzheimer mutations occurs predominantly in neurons. Expression of these mutations or of C100 alone in neurons caused increased secretion of Abeta relative to that of neurons infected with wild type APP recombinant vectors. These data show that expression of APP mutations that cause familial Alzheimer's disease increases the intracellular accumulation of potentially amyloidogenic and neurotoxic C-terminal fragments of APP in neurons.